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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavmes formed from billet two of them are in contact by outer surfaces of widened 
portions forming third cavtiy between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round bflkt and outer surface 
of this cavity is formed by Inner surface of round bUlcL EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOOTfnbHAfl TPVBA 
(B7) Abstract: 

Hcnojn»3oeaHKe: b TpytfocrpocHHH. Cymnocrb fttoOpeTefmn: npw>nm> Bwno/raea d bhrc cmueTpvmofl 
KOutf aBaqyoi io Tpex K&iOTesMRitboc nonocxdS. o6pa3omKHMX K3 Tpy6ifofl 3aroT08KH. flBe 10 Koropwx 
canpxncac&WTCfi uewjry co6oft HapyxHUWK noeepxaoCTUMB ynmpeawux ^acTtft c {opwifpoaaBHOf utxjjy 
hhuk TpexbCM nonocra, raw *tom BiyTpeKHiK nooepraocTw Jipyx KanneawAKbOC oonocrcft o6po3oe*aw 
BHyrperaiefl noeepxHOCTwo Tpy6wott oaroToerat, hx Hapyxame noeepXHocTH oCpasoaaHw HapyxBoft 
noaepxHocrbio Tpy6«oa saroroBKH, a BHVTpamwi nooepxiiocTb cpe^HeA nojiocni o6pa30Bana Hapyxsofi. 
nooepXHOCTb» Tpytinofi oarorocncM. HapyxKan noeepxKOCTb aroft nonocm o6pa3oeana eHVTpewHefi 
nooepxDOCTbio Tpytfaaw sarorossii. 1 wl 
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Description (OnacaaKe M3o6pereHKH): 

H3o6pcTtwic oreocarcR a o6pa6arxc xcran/ioo Acetate** h vomer 6bm» wMraooBaao npti 
torxrrooncHHa Tpy6 c fraaumju npo*«neu, nptQ«K«wwx b decree aaroroBoa ruiacrtJoeA. 

(iaoocTBa imoronyncoaa npqHQabHo-ro^pMpooaHHaH rpy6a. npmtfrra* 3* nporonoi. BboxwiHCHuaH so 
xpyrnoa rpy^noft aartrroBxa nyra« A«4op%«p*BaHHH (pacTOTomn) « noncpe<mon> ccvaow. Pery/mpy* 
eeraramy BAanraoMBiw ponxwoa e aaroroBKy h hx kwdwoctbo. mokho na c^offi onpaaxe nsroraaniiBaTt, 
xpy«w c paaronmwM npo^wicw. mto oco6chho BaKHo jvir xpy*. Bcno/iioyottix b Ka<wcT« nnacTwpefi WW 
pcuoHTtt o6ca^Hboc Tpy6. 

H<wpcr*TOO« -raxoft Tpy6w hbhrctc* 6anbman cxenem, AC$opuaujoi b moctox ior«6a. *m> yvttHwnacr 
BO3M0jKB0CTb pacanpeutfi nnacrwpfl b kojjohhc m yevww*er crparHBajoo^tc «anp«M«HH a, apoue 
wo, 6onbmoc KomiueerBO Koanemparropoa HanpAJRCHH* o uecrax B3rn6a vpytfbt . 

TexHrocsofl rMAWa. pctnacuaH ioo6pcrcHHCM, 3aioi»qacrcfi 8 yweMbraeaaa bcjdwhhw oCTarotmoa 
n c*opw«i5iH 3* chctt chsuroow xptMOttn npo^ww h b cmnaeHiai njxwonfcBMX A c«t«pM*«p4 Tpy6w. 

nocraBncHuaH 3ana<ia pemaerca 3a ctct toto, «tto b npo^aJibHott Tpytfe, npeauyn^pcTBCHBO csapHoa, 
BbtmnncHHoft c ^-wv^m^w oeuenMcu Dpo^ano. oornaau BDOOperooao. npo^ara, BbmarnKS b "W 
croairrpa^o^xaMOaHaDjmraT^ 

K <m>pb(x conpiaaca»rca ucaw oo6ofi Hipywwua no«pxnocwMi ynmpoowx wtft c ^opuHpoarawi 
mcjw bhmm Tper«tt BOJiocm, up* *tw BHyrpamxc noaepxwxmi a*** a*nn«aon«« dotcx** 
o6pa30BaHbi BHyrpcHHcft noBcpxBocn* xpytSHO* aaixrroBKa. ax iiapyTXHwe noBcpxHocra o6pa30Bam>i 
napyxHoft noocpxKOcrbio Tpy&wft aarvroBxa. a BKyrpooraH noecpxHocirt> nonocT* ofipaaoBaHa napyxHofi 
noocpxHOCTWO Tpy6aoii oaixrroteit. aapyKHa* noecpxHocxb mA nonocra o6pa30Dana BHyrpomoi 



B npwanaoioA npo**nbHoft rpytSe oanwnaH *acn» hobcoxkocth xpyobi *w«toi «acrb» wracanBBfi 
OKpyamocm, «rro 3Ha<orrejibHO yvfefttmacr kojdmoctbo xotnjprrpaTOB BanpJdteinM no nepHuerpy Tpyow h 
ycnniOTpaanaw npofcww a noewmaer npoMHocn. cotchhh npapa3A«wc xpy6 b npoqpooe roc nctsosaaooamm 
e umm ixnacrwpdl niw BoocraHOBnOTW rcpMcromocTfi npH pcuoarc oCcaffawx xohohh. Kpoa« toto, 
owmawrc* <mw Hanprawinwi h b csapaou mac itocjic pa^m TpytJbi b ckbzxwic. Tax xax 
ceapRoft moo Hawwnoi b sohc wajioft Aojiopwauna. a ocxaJibnaK uacrt> ncpuMrxpa (c^opuKpooaHHbtc 
kbujicbuj^huc aojiocTH) hucct xuiaBSfaCC ucpcxof^hi c uanou KpnsfiCSBaa. 

t^^a^ ^a^w Bar«^ a na^ 

TpytSfai aw« o6otOTcaiwcoo6QAHoro cnyaea b cxmxwty. 

McoamooeatiHc upo^Bnoux Tpy6 b xaiccTBc nnacrwpoi. ycTaHaamiBaa^Mx b wecrax noBpc«AeBKa 
(TpeamHW, mcctohpi cxBosaaft xoppooHH. Acp^opapooaiooac oxocpcniH, ioboc h AP-) iXScaAH^ kojiohh. 
hmoct p*m npOTMynjjocxB no cpaHHcHrao c TpajysnjKXBKbam McraAaMu: bscxitobjicsiic npo^anbHoft Tpytifai id 
ceapHofl aaroroBKH no3BaitHcr aHaumrnwio amsnrt, pacxoAW aa ee nposooq^rrBo: xax icax 
3Ha^nrcnbHaH «iaerb ocpKuerpa Tpy6w hbohctch lacrwo onncaHHofi oxpyjaaocTK. »ro yucabmacr 
KOiiiwecrBo KOHUCHTpaxoe, yBcrawicBaer nnomaAB oonpBKOCHOBCiaw npit pa^a^e m«W Bi^aBnwHofl 
xpwSoft n kojiouhoA a yBcniwioMirr HanpHJaemw CTparoaHWi: B03UWX»ocTb npoJCHoaw "I**"™™* 
tpv<S odJopwHpooaHHWx B 6yHTO. ooaaonHCT ooapaTim, Bpcu« pcMOBTa, yumbanrrb pacxiw wa-rcp«ajioB n 
oarparw npn poxom* n oB P e 3 aA«m« y^acraoB imacr«p»« xoH^ott "P 00000 ^^^^ 
cxaaxKHax ea 3Ha«mwnbHMX rnytotax, noBbiom, HaAoxHOcn, ■ A<^irx>B«HocTt> orpea«KT«poBaHHoro 



flpH Wacpooaiam oyimi bo npcwnaracMoft np<xJwibHoft Tpy6w oaamrwibHO cBKmaxnoi npoaanbHNc 
Ac^opuaqtra x capyroaiwe xpyfiu. Tax xax ymiaAxa bbttkob npoAonwiofl rpytfw npoasBtwrrcfi ita A « 
ooopfai ynxMpcsHbtx vacrefi xanncBBAHMX □onocxeft. 

Kpowc toto. npwiaraeubd! npafrraib hmcct flocraiWHyio jxocTxocrb. n npa ^opwippoBajaffl^yirra hc 
nponocoAirr oomtfl c^chuh. a npn paoMcmtc hc Tpc6ycTc« AonoraiirrcnbHbix onepanafl h o6opyROsaUHH 
Arer npasxH Tpy6bi or CKfymamm. 

npeAnarecMafl xpy<Sa np« uaxcMManbHoft KOwcnaKXHOcTH ccuoocr hmcct HaHtSojibnnic pW" xphbhohw 
^opacbt ccuchmh ^aooHHoro npo^nna. A uoi wcaiwnc apiiHicsaa $apu** ccqaora npo^a™. tcm ueabnic 
lopacxoAoeaH pecypc nnacTH«mocTH np« ^puosxc npo4ww b craac a npa p*wwe ero b cxBaxKHc tcm 
untune BemranHa ocraTo^Hbix HanpRWCHKfi. 

Ha ticpremc Mooepajacfow npo^suibHafi xpyoa noncpewoe ccmckkc me I a 2 - xanjieaaAHWC noBoera. 3 

»- _ 
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npotow. 7^™!^^ P^cnonoiienHbtt no pouw cropoHw or aqmnuNnll oca oo^no, 

« «W>n»< noBtpxHocn, oroft nonocnt BHyrpeHiKA noeepx»ocrbio TpyCaoS aaroroBKH. 
np<4xnrbny» rpyfiy. „anp»wep. „ nonocoooft aaroron™ rn^awr oigpn^ oopaaou. 

I,^*^' 0 ^^ c ™« <«P«B«n- xpyoy apyrnoro o«a«n. 3a™, b npo4«nBpooo««Hou craac 

«pyrayw TpylSy ropinoaTanwMMii mrnua ocawraaioT no BetrTaKanhRnfln^TT^ 

^r^ZT nP °*""' " -oc^ 1. a ZJl£ZZ^JZJ? R £Z%£ 

Tpyfiy fl o nortyvam* Tp<n-«fl Honoera 2 b aa^tHooo c^aoo, npo^. A«fop»«pyiOT 

^^^^"^^ ytacTKoo 

C ^^3"T TN - "Wi«y» TpySjr 8 npo^mapoiOTHou crane npo4«m<pya>T b npolanu™, c 

^^^^TZZ^^J^ **** ° ^^^^^^ 

ww. SZZ? "T^«^y»T«o ooo TO on^p« s ^BxH.co < n«rcr B y«K«« 60.1x574 

Hcnonkooaaiwe npo+BjiBnoa rpyob, B wmecree mtotodk nnacxbipefl urn ,«woirr. <A^,™~ 
J^P^^^h. K KCCQnij3oBaiofJo «a noBpc^o^x caa^ax ,^o„« H lK4rraHbtx 
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Claims (Oopuyna n3o6peTeairo|: 

npo^Hnboan Tpy6a. npojwyajocreenHO caapuafl. BuaanHaauH c ^ooohkwm ccvchdcw npo$HJiH. 
<ronn«3JomaHCH TCU > %rvo npofcton, eunom<cn 8 dh^c aoa«TpiwHofl KoutidKaigai ks Tpex KanjicagRBhtx 
nonocrefi. o6pa3oaaHHUx ta Tpy&K* aarotocKH, floe » Koropux co qpncacaao TCW wcjiy^y ootiofi 
Hapyntbcuxt noeepxHOcrmaa yumpctaiboc uacrefl c <>opUHpoBaiaKW ue*w khuh TpcTbdt nanocra, npu 
>tom DuyTpcHune noocpxHocTn ppyx m mn cBUffphiX nanocTca o6p830B*Hbt aayrpcHHcfi noocpxnocrwo 
Tpy^Roft saroroeKH. tec H&pyxirae noaqwoioerw o6pa3ooaioj uopy^nofl noaepxHocruo TpytfrnA aarxrroinui. 
a BHyrpcKHjm noeepxHocn> qx^Hefl noraxmc odpaooBana Kapyjsuofl noocpxHocrwo Tpytfctofl sarorosKn. 
Hapy xmsLR noocpxnocrt, yrofi dojioctm o6pa3oeaHa Buyrpct mcft noacpxKocrtJO Tpy&ioft oaroroeKK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiforai chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttifonn chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the.chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2--is formed and the requisite shape 
section is obtained. 



RU 2091655 CI 



The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of die pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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